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The currency option is a new instrument in the
foreign exchange market. It was brought to Hong Kong only
three years ago but it is developing rapidly.
In this paper, the current situation of the currency
options market in Hong Kong is depicted. Also discussed
are the pricing, writing procedures and the comparison of
currency options with the other hedging instruments.
After studying the current major applications of
currency options in Hong Kong, this paper has identified
four major potential applications of currency options.
These include:
(1) Portfolio management
(2) Foreign currency translation exposure management
(3) Additional income generation from foreign assets
(4) Risk management for other financial products.
This paper also examines the future development of
currency options. Although there are many obstacles for
its development, the prospect of this financial product is
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With prolonged periods of a highly volatile exchange
rate, it has become increasingly crucial to hedge currency
exposure. The search- for an effective and efficient
foreign exchange hedging instrument that meets the
specific financial needs of corporations has been a
problem'for many corporate treasurers. Forward markets
for foreign exchange have, of course, existed for major
currencies, and the ways in which these markets can be
used to reduce risks from foreign currency exposure are
well known. A more recent innovation, currency options,
adds a new dimension to the ways of protecting against
exchange rate risks.
With the development of traded options at the
Philadelphia Stock Exchange -in 1982, the currency options
market entered into a new era. Because of the standardised
nature of these options, the liquidity of the market was.
improved. Since then, the trading volume of currency
options has increased dramatically and they are useful not
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only in hedging but also in speculation.
Hong Kong, as an international financial centre,
seems to lag behind other countries in the development of
complicated foreign exchange instruments. At the time of
writing, the Futures Exchange has neither currency futures
nor currency options. In fact, even the over-the-counter
currency options market has only a very brief history.
This lag in the development of such a promising instrument




The absence of an exchange with listed currency
options in Hong Kong and the unavailability of data in the
OTC currency options market make it difficult to present a
quantitative analysis in this paper. Hence, this research
is exploratory and fact-finding in nature.
Because the currency option is such a new financial
instrument in Hong Kong, there is no literature which
gives a comprehensive picture of the currency options
market in Hong Kong. Therefore, much of the information
about Hong Kong had to be obtained from the primary data
source.
Since the currency options market is a two-way
market, both the writers and users of currency options are
the sources of information. Hence, the .writers have
carried out in-depth interviews with both the financial
institutions who are active participants in the market as
well as corporate users and potential corporate users of
currency options. They have provided much information and
professional opinions about the market. In addition, a*
thorough literature survey was conducted in order.. to
obtain a basic understanding of various hedging
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instruments and their market applications. This included
the following secondary data sources:
(1) Various magazines
(2) Newspapers
(3) Books and relevant banking literature
(4) Recent publications from the major exchanges in the
United States, including the Chicago Mercantile
Exchange, the Philadelphia Stock Exchange and the New
York Mercantile Exchange.
During the study, the writers found the following
limitations:
(1) Secondary data
Since this hedging instrument is relatively new to
the Hong Kong market, there is only a limited amount
of literature for exploratory purpose of the present
situation of the local currency options market. In
addition, some useful articles from foreign
periodicals and magazines are not available in Hong
Kong.
(2) Primary data
The interviewees considered some types of information
to be confidential and refused to disclose them.
These included information about their clients and
their trading volume and trading strategies of
currency options. Furthermore, some opinions of the.
participants of the currency option market were
conflicting, especially about the current situation
5of the market- such as the number of market makers.
6CHAPTER III
HISTORY OF THE CURRENCY OPTION
For more than two decades after World War II, the
relative values of the world's currencies were relatively
stable with only small fluctuations. The stability of the
currency values was due to the Bretton Wood Agreement
under which the governments of major industrial countries
of the world had the obligation to peg their currencies to
the par values. The par values were defined in terms of
gold or U.S. dollars. Thus, the currencies' spot market
prices were maintained within a narrow range of 1% from
their established par value. Currency devaluations or
revaluations were not allowed unless the exchange rates
were in a condition of fundamental disequilibrium.
Nevertheless, when this fixed exchange rate system
broke down in 1973 and the free floating. system was
introduced, the values of principal currencies was mainly
determined by the supply and demand in the marketplace.
This resulted in prolonged swings in currency values away
from the trend path expected from underlying economic and
financial forecasts as well as an extreme short-term
volatility of the currency spot prices (Appendix I II).
During the course of time, the volume of international
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trade increased dramatically. The coincidence of the
increased volatility of relative currency values and the
expansion of world trade was attributable to a higher
foreign exchange exposure for international business. This
led to the problem of currency risk management and called
for the development of more effective instruments for
hedging foreign exchange risks.
While the long-established forward currency contract
and the more recently developed future contract have been
widely used as hedging tools against foreign exchange
exposure, these contracts can only establish a fixed
exchange rate obligation for a currency transactioh
between two parties at a pre-determined date. Not until
recently have currency options drawn increasing attention
from corporate treasurers in their foreign exchange
exposure management. Basically, a currency option is a
contract that provides its holder the right, but not the
obligation, either to purchase or sell a predetermined
amount of foreign currency at a specified exchange rate on
or before-the maturity date of the contract. Thus, for
commercial hedgers, the option contract offers 'insurance'
against an adverse movement in the exchange rate while
still retaining the opportunity to benefit from a
favourable exchange rate movement.
Foreign currency options are traded either on an
over-the-counter basis or on organized trading exchanges.
The over-the-counter options (OTC options) are customized
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options tailor-made to meet specific needs such as hedging
an odd-sized amount of foreign exchange exposure or
hedging an exposure in a currency for which standardized
contracts are not traded on organized exchanges. Exchange
traded options are option contracts which are
standardized in terms of contract size, maturity date,
exercise price and type of currency traded.
The OTC options were written by banks and financial
institutions in the United States and Switzerland before
the standardized options were traded on the organized
exchanges. Moreover, the large Swiss banks also traded OTC
options among themselves and an active interbank currency
option market has developed. Other European countries such
as England and France were also important centres for
writing and trading OTC options.
The trading of options on organized exchanges began
on the Philadelphia Stock Exhange in December, 1982.
Afterwards, standardized options trading became widespread
among large organized exchanges including the Chicago
Mercantile Exchange, the European Options Exchange in
Amsterdam and the Montreal Exchange in Canada. In May
1985, the London Stock Exchange also started to trade
currency options, as did' the London International
Financial Futures Exchanges (LIFFE) in June 1985. Since
the currency options started trading on the Philadelphia
Stock Exchange, the variety of currencies traded has been
increasing. In addition to the first-listed Pound Sterling
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option contract, there are now the Japanese Yen, the Swiss
Franc, the Deutsche Mark, the Canadian Dollar and the
French Franc option contracts traded through the
exchanges. Concerning the trading volume, it was fairly
low during the first year of trading but then grew
markedly and was constantly expanding on organized
exchanges all over the world.
With regard to the development of the currency
options market in Hong Kong, the writing and trading
activities have been thriving during the recent years. The
writing of OTC options was started in 1985. Up to the
present moment, more than half a dozen of the territory's
banks and a number of financial institutions have made
two-way markets in currency options. On the other hand,
the popularity of the currency option as a hedging
instrument is increasing among the corporate users as the




BASICS OF A CURRENCY OPTION
Definition
A currency option is a contract that provides it.,
holder the right, but not the obligation, either tc
purchase or sell a predetermined amount of foreig
maturity of the contract.
Options are of two types:
(1) Call option: An option to purchase a stated amour
of underlying foreign currency at a specific price.
(2) Put option: An option to sell a stated amount of
underlying foreign currency at a specific price.
Terminology
(1) Exercise price (striae price)
The price at which the option holder has the right
to purchase or sell the underlying currency.
(2) Expiration date (Maturity date)
The date on which an option may be exercised
currency at a specified exchange rate on or before the
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(European Option). The last date on which an option
may be exercised (American Option).
(3) Option Premium
The option premium is the price of an option
contract. It is the amount paid by the option buyer
or recieved by the option seller.
(4) Intrinsic value
Intrinsic value is measured as the difference between
the exercise price and the current market price. It
is in the option holder's favour to have a positive
intrinsic value ie. the option would be profitable.
For example, a call option having the spot price of
its underlying currency above the option exercise
price has an intrinsic value.
Options can be classified into three types according
to their intrinsic value:
(1) At the money: An option whose exercise price is the
same as its spot price.
(2) In the money: an option that has intrinsic value. For
example, a call whose exercise price is below the
current spot price of the underlying currency. or a
put whose exercise price is above the spot price of
the underlying currency.
(3) Out of the money: an option where the difference
between the exercise price and the current spot
price is less favourable to the option holder. Thus,
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the option has no intrinsic value. For example, a




AN OVERVIEW OF THE CURRENCY OPTIONS MARKET
IN HONG KONG
History
Currency options- which provide limited- risk but
unlimited profit potential, have existed in Hong Kong only
for about four years. In fact, as recently as two years
ago, most of the major banks did not write foreign
currency options from Hong Kong.
Unlike the United States, Europe and Canada, there is
no organized exchange in Hong Kong with listed options.
As a result, most transactions are done through an over-
the-counter market (OTC).
In the early days, only simple currency options were
offered by_the banks. In 1986, Barclays Bank introduced a
new option product in Hong Kong for small to medium-sized
companies and individual investors. Called 'bearer
exchange rate option' (bero' s), the certificates were
denominated in sterling, US dollar and Deutsche mark for
5,000 pounds and US$ 10,000 denominations or currency
equivalent. Unlike the OTC options, they were sold in
fixed amounts and for fixed periods of about six months.
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Five different strike prices were offered, and the
premiums varied accordingly. They could be resold and a
secondary market was created because of the standardised
nature.
Barclays Bank launched bero's with an extensive
marketing campaign, but it was not the first bank in Hong
Kong to introduce currency options to the general public.
Standard Chartered Bank has advertised heavily in local
newspapers, inviting people to attend options seminars.
The Hongkong Bank first introduced the instruments in
July 1986. The denomination at that time was very high.
The minimum entry requirement needed to purchase an option
was US$ 250,000 which is 2.5 fold higher than that as of
.Tnn»ar 1 Q A7-
In the early days of currency options, it was
difficult to establish a hedge in writing options because
of the limited volatility. The banks were actually paying
premium and frequently lost in the deal. But these days,
as more banks participate in the market, the option's
downside risk can be monitored far more closely.
Options were relatively expensive in Hong Kong until
two years ago. It was said that banks were quoting
premiums as high as 5% on 3-month options with strike
prices at-the-money. Costs have dropped considerably
since then, with most banks now quoting between 2 and 3.5%
for the same product.
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Features
The essential features of the local currency option:
market can be summarised as follows:
(1) Small and immature
Currency options have a very short history in Hong
Kong. Although the market has grown significantly in
recent years, the number of participants is still
small. There are only about half a dozen of the
territory's banks which can make prices. Appendix III
shows a list of the active participants in the OTC
currency options market. The transaction volume of
currency is still very small compared with other
foreign exchange instruments. According to some
bankers, the transaction volume ratio of forwards to
options is in the range of tenth to hundredth. In
addition, the market lacks innovations. The banks
only provide simple options products or redesign
traditional options products to appeal to the local
market.
Concentrated(2)
According to Mr. Stickland of the Hongkong Bank1,
nearly 75% of the Bank's clients are importers and
exporters with currency payables and receivables.
Other users include investment managers, construction
companies involved in tendering bids, and
1How Foreign Exchange Options Work, Sunday Morning
Post, Nov. 22, 1987.
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individuals, particularly people retiring who want
to protect their gratuities. However, the biggest
growth in the use of currency options has been among
small and mid-sized companies2. Because the Hongkong
Bank is the leading bank in the OTC market, its
accounts represent a high proportion of the current
users.
The reason that the local OTC market is concentrated
in users base is partly due to the advantage of
currency options in providing flexibility .in import
and export cover and partly due to the well-developed
spot market teams in some large corporations.
Absence of an exchange with listed currency options(3)
The Futures Exchange of Hong Kong has not yet
introduced currency options. Hence, the local
currency options market is mainly an OTC one.
However, some banks can buy currency options from
other exchanges such as the Philadelphia Stock
Exchange (PHLX) and the Chicago Board of Options
Exchange (CBOE) through their subsidiaries' in the
United States. This has created a secondary market
for these exchange traded options in Hong Kong.
Premium hurdle(4)
Banks have tried their best to reduce the cost of
options. Many banks allow payment of the premium at
expiry, simply deducting it from the final
2Little-Used Ways to Hedge on Currency,
Sunday Morning Post, Dec. 6,1987
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transaction or offsetting the price of resale to the
bank. For example, there is a 'low cost' option in
which the customers who buy a call option
simultaneously writes a put option for the Bank. The
premium he collects as writer helps to offset the
premium he pays to purchase the put option. This
principle of reducing costs is extended to the point
where there is no premium at all. This is 'no cost'
option in which the customer buy an out-of-money call
option and simultaneously requests the Bank to buy a
matching out-of-money put option. Because the
premium the company paid is exactly equal to the
premium he will receive, the cost is essentially non-
existant. However, this product is criticised to be
unrealistic because the strike price is too high and
the possibility of exercising is nearly zero.
The third product which lowers the cost is 'compound
option'. The customer is allowed to pay a small fee
for the right to buy an option at a future date. He
later pays an additional fee for exercising the
option. For example, a two-month compound- option.
might give the holder the right to buy a six month
call option to buy a fixed amount of currency at a
fixed strike price.
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Differences Between Exchange Traded and
Over-the-Counter Option











Various, anyFixed in a priceStrike price
outright rateseries
Any business dayAll quarter months:Expiration
March/June/September/dates
December
Maximium 12 months FlexibleMaximum perioc
Limited PotentiallyTrading hours
unlimited
The Exchange Traded Options Market
Exchange traded options have the advantage that they
are cleared by the exchange, which guarantees the
financial footing of both parties.. In addition, their
standardised nature ensures liquidity in the secondary
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market. In Hong Kong, the exchange traded options are
chiefly from the PHLX and the CBOE.
The participants of the exchange traded options
market are brokerage firms and some large banks which have
seats on the major exchanges in the United States such as
Citibank. They use the market for either arbitration,
speculation or hedging. In fact, they participate in
dealings not only for covering commercial demands but also
for trading on their own accounts.
Corporations and individuals cannot participate in
the market directly. They have to rely on brokers.
Brokerage firms do not write and design options for their
clients. They just take bids and offers, communicate to
the other participants and help arrange transactions.
There are eleven foreign exchange brokerage firms in
Hong Kong, all of which are the members of the Hong Kong
Foreign Exchange and Deposit Brokers Association.
Appendix IV shows a list of the members of the
Association. Each membership must be granted with the
official recognition of the Hong Kong Association of.
Banks.
The contracts of these options are fixed in size and
expiration dates. The standardised terms of various
exchanges are shown in Table 1.
At present, trading activities of the listed options
are not active mainly because of the complications of
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are not active mainly because of the complications of
trading strategies. These activities require
professionals specialised in currency options but there
are not many of these people in Hong Kong. Also, trading
of currency options on the exchanges in the United States
is inconvenient bacause of time differences.
The Over-the-Counter Options Market
Participants
The local currency options market is mainly an OTC
one with more than ten banks having entered into the
market. A list of the most active banks in the OTC
currency options market is shown in Appendix III.
This market is dominated by the banks which have
extensive retail outlets in Hong Kong. This is partly
because users of this market are mainly trading firms
which are numerous and scattered throughout the region.
Another reason is that these banks usually have a well-
established foreign exchange department with up-dated
information systems.
There are three main categories of banks currently
using the market. These include:
(1) Intermediary banks
They quote option prices to their clients and
immediatiely lay off the risk either in the OTC
market or on the exchange.
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(2) Market maker banks
They support the market with two-way prices.
(3) Trading banks
They run open positions and buy or sell depending on
the movement of the currency. This is essential for
providing liquidity.
Users
The market has been growing steadily in. terms of
participants, volume of business and the number of
currencies traded. The users include banks, insurance
companies, investment companies, import and export firms,
manufacturing companies, hongs as well as high net-worth
individuals. They use currency options mainly for
hedging, speculation and portfolio management. At
present, the OTC market is mainly an interbank market with
keen speculation activities.
Corporations can enter the market by either calling
the market maker banks directly or indirectly through the
intermediary banks and brokerage firms. Owing to the
flexibility of exercising American options, users prefer
these options rather than European options even though the
latter are about 20 percent lower in cost.
To trade OTC options, the client must have an account
in the bank for foreign exchange transactions. Buying or
writing options will use up the credit in the account.
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This credit requirement is even higher for writing than
buying options because the writer must possess the
ability to deliver the amount stipulated. For trading of
options, clients prefer exchange traded options to OTC
options. The reasons are:
(1) OTC options will use up the credit line with the
bank,
(2) There is abundant updated information in the
newspapers and other media for exchange traded
options. Therefore, people can keep track of their
investments more closely,
(3) The liquidity of OTC options is smaller due to the
non-standardised nature,
(4) Premiums are higher for OTC options.
Liquidity and Transaction Volume
With more banks participating in the OTC options
market, liquidity is improved. In fact nearly all
premiums are equal for the same option in Hong Kong.
However, the small number of buyers and the small
transaction volume of currency options compared with other.
foreign exchange instruments still pose a limitation to a
further enhancement of the liquidity of the market.
Turnover in the OTC market is difficult to assess for
the following reasons:
(1) Numerous participants
In addition to the participating banks, a considerable
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proportion of transactions is handled by brokers.
(2) Direct dealings between banks
There is a substantial amount of direct dealings between
banks. These trading activities are difficult to
estimate.
Nevertheless, the transaction volume of currency
options is much smaller than that of forward/spot and
futures. According to Mr. Raymond Kong of the National
Bank of Canada, it is estimated that the ratio of the
number of deals of forwards to options is smaller than one
to one hundred.
Types of Currency Options and Recent Developments
OTC currency options in Hong Kong are offered on all
major currencies, including Japanese Yen, Sterling,
Deutsche Mark, Swiss Franc, French Franc, Canadian Dollar
and ECU. In addition, options on less active currencies
such as the New Zealand Dollar and the Australian Dollar
are also available. The principal amount of the contract
is quoted against the U.S. Dollar. Other currencies,
including cross rates will be considered on request. Both
American and European options are available.
The contract size for options is flexible. The
minimum entry requirement is about US$100,000. Some banks
may prefer a wholesale size, and with denomination up to
US$ 6 million.
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Options will be offered for any time up to one year,
and the shortest time for some banks can be overnight.
Although the most common OTC options are short-term (one
month to three month) options, there is a rising demand
for longer term options by large corporations, such as the
3-year option. This usually has a higher cost because of
the larger time premium. Furthermore, it is difficult for
the writers to manage the downside risk.
Another recent development in the local OTC currency
options market is the rise of the Hong Kong Dollar
currency option. This is mainly due to the fear of a re-
pegging of the linked rate. Investors with huge U.S.
Dollar assets will buy call options in Hong Kong Dollar
for hedging. Furthermore, traders prefer these options
since they can earn a handsome profit if the linked rate
is changed. To promote and facilitate liquidity of these
options, some brokerage firms act as distributors by
buying an option contract of US$1,000,000 and break it
into smaller contracts of US$10,000. This amount of
denomination has a great appeal to individual investors.
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Marketing of the Product
As the Futures Exchange of Hong Kong has no listed
currency options, the marketing of the product falls into
the hands of the participants in the OTC market. Because
of the high potential for the development of currency
options, the marketing efforts of banks are increasing.
On the whole, the promotion means can be summarised
by referring to the following methods:
(1) Direct selling
This is usually through the marketing officers of
the banks. They may make some 'cold calls' or cross-
sell the product to the client, such as recommending
call options to clients who have foreign currency
deposits with the bank.
(2) Seminars
Some banks have sponsored talks on currency
options or have directly arranged seminars inviting
professionals in this field. In addition, some in-
house talks have been delivered to its clients about
currency options.
(3) Booklets and Pamphlets
This means has been used by the major participants in
the OTC market.
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Application of the Concept to the Local Capital Market
In recent years, the concept of the currency option
has been broadened to incorporate the* idea into various
capital instruments. Of course, Hong Kong does not lag
behind in this aspect.
Last year, an Indian farmers' cooperative made use of
this concept in a new interest saving technique- a dual
currency convertible option to raise US$ 60 million on the
local capital market. This 10-year loan was arranged for
Indian Farmers' Fertilisers Co-operative Limited (IFFCO)
by BT Asia (Hong Kong) following the first issue in Asia
by Korea. The borrower is offering the arranger a one-
time option to convert the loan from its original
denomination of U.S. dollar into yen at a pre-determined
rate, exercisable four years after signing.
This modification requires the two parties to hold
opposite views on the value of the yen against the
greenback in the specified time period. Because the
arranger can choose to swap the principal denomination,
the foreign' exchange risk of lending is reduced. This
will in turn lower the interest rate of the loan. The
dual currency convertible option applies to half of the
loan, US$ 30 million. The interest costs for IFFCO under
this tranche would be at a rate substantially below
LIBOR. The remaining US$ 30 million would be in the form
of a convertible Eurodollar loan carrying interest at 25
basis points per annum above LIBOR. However, the overall
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interest costs for IFFCO will still be substantially below
LIBOR.
More borrowers from Asia are expected to use this
'convenient' technique to reduce interest costs. This is
because the option will increase the flexibility of
redemption and can be administered conveniently. Another
reason is the growing trend for borrowers in Asia to
actively manage their interest costs.
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Chapter VI
PRICING OF A CURRENCY OPTION
With regard to the pricing of OTC currency options,
most of the active writers would quote their own prices in
Hong Kong while others would ask for price quotations from
their regional headquarters. The banks that make their own
prices include the Hongkong Bank, Citibank and Standard
Chartered Bank. On the other hand, some U.S. banks such as
The Bank of America would contact its Japan office for
quotations of the option contracts and Chase Manhattan
Bank would price back from its New York headquarters.
Computer software packages are used for the pricing
of OTC options. The most popular application software
package used by banks in Hong Kong for option pricing is
the Devon System. The software packages offer immediate
quotations for options of different specifications once
the necessary data inputs are entered into the computer.
The inputs are actually the major determinants of the
option value. They represent the basic factors which make
up the function of the option valuation model:
(1) Exercise Price
The option premium decreases with exercise price for
the call option. Concerning the in-the-money call
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option, the lower the exercise price, the higher the
intrinsic value. Whereas for the out-of-the-money
call option, the lower the exercise price, the more
probable the option will be exercised at a profit and
hence a higher time value resulted.
(2) Time to Expiration( maturity)
If the option has a longer time to maturity, there
will be greater probability that it will be possible
to be exercised profitably. Therefore, the time value
of the option will be higher and the premium will
subsequently be higher.
Underlying Currency Price(3'
The premium increases with the underlying currency
spot price. For an in-the-money call option, the
higher the currency spot price, the higher the
intrinsic value and thus the higher the premium. In
the case of the out-of-the-money call option, there
will be a greater probability of exercising the call
at a profit if the underlying spot price is higher,
thus, the premium of the option will also be higher
due to'a greater time value. The reverse will apply
with put options.
Interest Rate(4
The option price also increases with short term
interest rates. For example, since a call option can
be considered as a contract having the right to buy
the underlying currency at the discounted value of
the future spot price, the right will become more
30
valuable if the discount is greater.
(5) Volatility
Volatility is the degree to which the currency prices
are expected to move as time passes. The greater the
expected movement in the underlying currency spot
price, the greater the probability that the option
can be exercised at a profit and thus the premium of
the option will be higher..
The above first two factors, ie. the exercise price
and the time to expiration of the options will be
specified by the customer whereas the value of current
spot price and the interest rate can be readily obtained
from the market. The only input that has to be estimated
by the writer is the volatility of the underlying
currency. The bank usually determines the volatility of
the underlying currency by using either the historical
volatility or the implied volatility of the currency.
The use of historical volatility involves an analysis
of the historical trend of the currency prices. The-
standard deviation of daily, weekly or even monthly log
price relatives annualized is to be measured (Appendix
V). Moreover, the writer will determine which is the best
period of observation of spot prices and the best
weighting system to use in their calculations. When*
historical volatility is used, the writer should adjust
the historical information rapidly to the more recent
currency prices. Some writers do admit that they will, to
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a certain extent, also depend on their market feeling in
forecasting the trend of the currency prices so as to make
the necessary adjustment on the historical volatility used.
Other writers prefer using the implied volatility of
the underlying currency. An implied volatility can be
calculated by plugging the price of the listed options
back into the option valuation model. As the market prices
of the listed options indicate the current market view of
the volatility of a specific currency, the implied
volatility is regarded as a more updated and reliable
estimation of volatility than that estimated by the
historical volatility. Actually, when compared with the
implied volatility, the historical volatility shows a
tendency to lag behind changes in the implied volatility.
In addition to the five major determinants of the
option premium, the writers would also consider other
market forces which affect the prices of the option. For
example, the possibility of imposition of exchange
controls, the possibility of imposition of withholding-
taxes on the currency and the illiquidity in spot or
forward markets will all lead to an increase in the option
premium. This is because these market factors would put
the writers in a riskier position. Hence, on the side of
the option holder, he would get additional value from the
option contract.
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The option valuation Model
The option valuation model contained inside the
computer software packages is the Black-Scholes Model. The
Black-Scholes Model gives the value of the call option for
European option in which the option can only be exercised
on the expiration date. In view of the different nature of
the underlying asset, which is a foreign currency, the
Black-Scholes Model used is a modification of the original
Black-Scholes Model (Appendix VI). The difference arises
from the fact that the holding of foreign currency can be
invested to earn the foreign riskless interest rate during
the holding period while the original model assumes that
stocks do not pay dividends.
According to the modified model, the premium of the
option will be calculated as follows:
here
and S= spot rate of currency in domestic
units per foreign unit
X= exercise price in domestic units
per foreign unit
T= time to expiration
= foreign riskless interest rate
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rp= domestic riskless interest rate
6= annual volalitity of spot exchange
rate
In situations when the OTC options are American
options, which can be exercised on or before the maturity
date, the Black-Scholes Model would be subject to a
further adjustment. The most popular adjusted model is the
Binomial Model. In light of the intrinsic greater exercise
opportunity of the American option, the price of the
American option will be higher than that of the*European
option for both put and call options under the same set of
price determinant factors.
The Option Delta
The Black-Scholes Model gives the hedge ratio for
constructing a riskless portfolio. A riskless portfolio is
a portfolio where for small changes in the underlying
currency price, any profits or losses on the long option
position will be compensated for by the profits or losses
on the short currency position.
The hedge ratio is the delta of the option, which is
the expected change in the option premium for unit change
in the price of underlying currency.
The delta of options indicates how the value of the
position varies with the underlying currency. Moreover, it
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can be used to construct balanced option-hedge.
The Premium of the OTC Options
The premium of the an option consists of two
components: Intrinsic value and time value.
(1) Intrinsic Value
Intrinsic value is-the profit that the option holder
can realize by exercising the option immediately.
This represents the difference between the contract
exercise price and the spot price of the underlying
currency.
(2) Time Value
The time value is the difference between the market
price of the option and its intrinsic value. It can
be viewed as the value of a speculation on the future
movement in the underlying currency price. This
betting value depends on the probability that the
final currency spot price will move towards the
favourable direction against the exercise price of
option. For a call option, time value will be related
to the possibility that the final spot' price will
exceed the exercise price for the out-of-the-money
option and the probability that the final spot price
will exceed the exercise price by more than the
intrinsic value for in-the-money options. Since it is
less likely that the final spot price will exceed the
exercise price when the options get further out-of-
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the-money or in-the-money, the time value of an
option approaches zero for deeply out-of-the-money
options and deeply in-the-money options. It is at a
maximum when the option is at the money (Appendix
VII).
The length of time before the expiration date also
affects the time value. The 'betting' value will
decline towards the expiration date since the
probability of having a favourable movement of the
current spot price of the underlying currency will be
less with a shorter time period. The time value of
the option would be expected to decline to zero at
expiration (Appendix VIII).
The OTC option premium is usually quoted in terms of
a certain percentage of the total contract amount of
foreign currency. It may sometimes be quoted as a fixed
amount per unit foreign currency, eg. 2 cents per DM.
Different specifications on exercise price and maturity
date of the option as well as the variation in currency
spot price and interest differentials may give rise to a
wide percentage range of option premium. The common range
of premium is generally below 3% of the contract amount.
An option priced at a percentage above 3% of the contract
amount will be considered to be an expensive one.
The liquidity of the OTC option market has been
improving due to a continuous development of the market
as a result of the increasing marketing effort of banks
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and financial institutions on promoting the instrument.
Hence, there is only little variation among the premia of
the OTC options quoted by different option writers.
37
CHAPTER VII
TRANSACTION PROCEDURES OF CURRNCY OPTIONS
Purchase of a Traded Currency Option
In Hong Kong, purchase of an exchange traded optior
is usually through a brokerage house. Delivery procedure:
vary widely with the options exchanges and option:
contracts.
Generally, to exercise a currency option, the holder
of the option directs his broker to give exercise
instructions to the Options Clearing Corporation (OCC).
Brokers will normally have specific cut-off times for
accepting exercise instructions on a particular day which
may vary from one firm to another.
The American currency options can be exercised on any'
trading day. On the business day following the receipt of
an exercise instruction, the OCC randomly assigns the
exercise to a clearing member account that actually writes
the option or sells options identical to the exercised
option. The brokerage firm to which the exercise is
assigned must then,. in turn, assign the option to a
customer who writes. the option. The delivery procedures
will be similar for different options except _the seller
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will deliver the amount of the option to the OCC bank
account in the country of that option. For example, if it
is an Australian dollar option, the buyer will deliver
dollars through the clearing member to the OCC bank
account. At the same time, the seller will deliver
Australian dollars to the OCC bank account in Australia.
Because the broker takes no position in the
transaction, it is not necessary for him to hedge his
options portfolio in the deal.
Purchase of an Over-the-Counter Currency Option
To purchase a currency option from the OTC market,
the steps are as follows:
(1) The buyer contacts a brokerage house, an intermediary
bank or a market maker bank.
Information needed for the transaction includes the
type of option: call/put and what currency, the
amount of the option, the strike price, the expiry
date and whether it is an American or European'
option.
(2) If an indirect way is used, the intermediary bank or
brokerage house will ask the price from the market
maker banks based on the information provided.
Option quotes are available, generally, from 9:00 am
- 5:00 pm on Monday through Friday.
(3) The market maker banks enter the information intoa
computer and calculate the price after estimating the
39
currency volatility, interest rate differentials and
market conditions. The intermediary bank or
brokerage house then replys the best price to the
buyer.
(4) If the order is accepted, the writer bank will send a
letter of confirmation to the buyer.
(5) The buyer of the option pays the premium after one or
two business days. If the customer wants to pay the
premium at expiry, interest will be charged.
To attract more customers, some banks stipulate that
the option can be sold back to the bank for its residual
value if it is no longer required. If the customer wants
to exercise the option, it can contact the writing bank on
the business day and the settlement will be made one or
two days later.
Hedging Procedures
After writing or buying an option, it is necessary
for the market maker bank to hedge the portfolio of
options so as to maintain a favourable currency options
exposure. To do this, the financial institution first
combines all the options transacted into a whole* and
matches the options which are complementary, such as a
call with a similiar put. Then, it sorts out those
similar options, for-example those with identical exercise
prices, and hedges each group of options using one of the
following methods:
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(1) spot assets, such as cash
(2) futures contract
(3) exchange traded options
(4) OTC options.
It is necessary for the bank to have an information
system capable of monitoring the complex exposures
involved in options positions, which have so many
expiration dates and strike prices.
The safest way to hedge a currency option positior
written is to buy a similar currency option.
The hedge process involves the following steps:
Determine a set of forecasts for the underlying asset(1)
prices over the likely time horizon of the hedge.
The mean of the forecast is then calculated given the
probability distribution of the anticipated price
changes.
Analyse past and expected volatility information to(2)
forecast volatility changes over the life of the
hedge.
Devise a set of hedging strategies and estimate their(3)
results for alternative movements in asset price.
Determine the optimal hedge based on the hedger's set(4)
of price and volatility forecasts.
Monitor the hedge, adjust it when necessary and(5)
evaluate the performance of the hedge.
It is necessary to adjust the hedges over. the course
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of their lives. There are three reasons for hedges having
to be adjusted:
(1) Alteration in the cash market
The optimal hedge size will be affected if the spot
price of the asset changes.
(2) Volatility change
If the volatility of the currency changes, the hedge
may switch to use other options.
(3) Increasing liquidity and finer spreads
Traded options nearing expiration may be switched into
more distant contracts. At that time the liquidity
will increase and the spreads of these contracts will
be narrowed.
Hedging Strategies
As discussed in the above section, there are many
methods to hedge the position after writing an option. A
case is designed below to illustrate a typical situation
in Hong Kong:
The current sterling-dollar spot rate is $1.8500. A
bank has written an American call option of 1,000,000
pounds with a maturity of 90 days and a strike price of
$1.86. The current US rate is-10% and the UK rate is 11%.
Assume a reasonable forecast of sterling volatility over
the life of the option is 10% per annum and use the
Garman-Kohlhagen model to determine the fair price of the
option as $29,200. The implied delta is 0.4350 using the
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data on the PHLX. To hedge the position, the bank has
many alternatives. The major ones are the cash hedge, the
futures hedge and the options hedge.
The Cash Hedge
Day 1
The bank hedges the option by purchasing sterling of
435,000 pounds. Hence, if the spot increases by a small
amount so that the delta remains unchanged, the gain in
the cash will exactly compensate for the loss due to a
rise in the price of the option.
Day 5
The exchange rate has moved to $1.8600 so that the
fair price of the option increases' to $33,8003 and the
implied delta is 0.4477.
Profit on spot position= $435,000 X (1.86- 1.85)
= $4,350
Loss on options position= $33,800- $29,200
= $4,600
Net loss= $250
There is a loss because the implied delta of the
option at the beginning of the period was 0.4350 and at
3All the fair prices and the deltas used in this and the
following sections are calculated using the Garman-
Kohlhagen model, assuming interest rates and volatilities
are constant.
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the end was 0.4477. Hence, the options loss was larger
than $4,350. This method is not satisfactory because in
addition to the delta sensitivity, the position is also
subject to change in market volatilities.
The Futures Hedge
By buying futures contracts, the bank is able to use
its gain on its futures position to compensate for the
loss on its cash market position when the exchange rate
moves up.
Day 1
The bank hedges the option by purchasing futures with
25,000 pounds each.
Number of contracts= 1,000,000/ 25,000 X 0.4350
= 18 contracts
Day 5
The exchage rate moves to 1.8600 and the fair price
of the option is $33,800. Also, the price of the
futures4 (nearest month) increases from $1.8410 on Day 1'
to $1.8520 on Day 5.
Gain on futures= $25,000 X 18 X (1.8520- 1.8410)
= $4,950
Loss on OTC option= $33,800•- $29,200
= $4,600
Net profit $350
4The prices of the futures are only estimates.
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This method is also subject to a change in delta and
a change in market volatility. However, it has the
advantage of allowing greater profit by increasing the
number of contracts because the gain on futures may then
exceed the loss on the option.
The Options Hedge
The similar option hedge
This is done by purchasing a similar currency optior
from the OTC market or from the exchange. If the optior
bought is identical to the option written, the wholE
liability is discharged. This method will result in
prof it if there is a spread between the bid and as}
prices.
For example, buy a currency option with a price of
$25,`300 as the spot rate decreases to 1.84.
Net profit= $29,200- $25,300
= $3,900
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The fixed option hedge
Assume the following June call options are available on






The simplest way is to buy options with the, exercise
price similar to the OTC option written. Hence, the bank
should purchase the 185 calls.
Number of contracts= 1,000,000/12,50(
= 80 calls
This calculation is used only to illustrate the basic
elements in using options hedge. In practice, as the
exercise price is 1.86 and only 185 calls and 190 calls
are available on the exchange, a weighted average
combination of 185 and 190 calls will be used in the
hedging. Also, as there is a mismatch of the expirations
date between the OTC options written (here 90 days) and
the expiration date available on the exchange, a
combination of traded options with 2 different expiration
dates (March and June) is necessary for hedaina.
If there is insufficient volume in the 185 calls to
carry out the hedge immediately, a, combination of all
three options may be used.
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The ratio option hedge (delta hedge)
The delta is the change in the option premium for a
given price change in the underlying currency. Deltas for
currency options are displayed in the exchanges. The
implied delta can be calculated using the Black-Scholes
model.
The aim of delta hedge is to make the hedged position
indepenedent of small changes in the underlying asset
price.
Here, assume the bank hedges the position by buying
only the 185 call options and there is sufficient number
of 185 calls.
Number of calls= (1,000,000/ 12,500) X (0.4350/ 0.4778)
73 contracts
Delta of the hedge is nearly zero. This can be
checked with the following:
Equivalent number of 185 calls for the OTC option
1,000,000/ 25,000
80 calls
Delta neutrality= 73 X 0.4778- 80 X 0.4350
= 0.08 (close to zero)
Delta neutrality will ensure the hedged position
independent of a small change in spot rate.
Such a hedge need frequent rebalancing as other
underlying factors such as volatility change. It is
more suitable to use a delta hedge when it is necessary to
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continuously hedge a position such as after writing an
American option.
Delta hedging will never be perfect because the delta
changes whenever the underlying asset changes in price.
The sensitivity of this is reflected in the gamma.
The gamma hedge
The gamma is the proportional amount of change in
delta for a given change in the underlying currency. In
this case, the gamma of 185 traded option is 0.04, that
is, if the exchange rate moves to 1.86, the delta of the
option will move from 0.4778 to 0.5178. By designing a
hedge with zero gamma, the delta of the hedge will be
independent of the changes in the spot price of the
currency.
To produce a gamma hedge, the bank creates a spread
of options:
Buy 180 call Delta= 0.6873 Gamma= 0.03
Sell 190 call Delta= 0.2760 Gamma= 0.03
Net Delta= 0.4113
Net Gamma= 0.0
Number of option spreads for full hedge
= 1000000/12500 X 0.4350/ 0.4113
= 85 spreads
By buying 85 calls with an exercise price of 180 and
selling 85 calls with an exercise price of 190, the net
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gamma of the position is zero.
The delta hedge and the gamma hedge are the two most
common hedging strategies for OTC options in Hong Kong.
The gamma hedge is a more effective hedge because it is
delta neutral. However, even though the hedge is delta
neutral, the option spread hedge remains exposed to the
risk of volatility change. Nonetheless, the option spread
hedge will be a better hedge against underlying asset
price changes and will provide better volatility
protection than a simple option hedae.
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CHAPTER VIII
THE USE OF CURRENCY OPTIONS AS A HEDGING INSTRUMENT
A Comparison of the Hedging Instruments
There are many hedging instruments available in
foreign exchange. These include forwards, futures,
options and swaps. To understand their hedging
effectiveness, it- is necessary to know their
characteristics. A comparison of exchange traded currency
options, forwards and futures is shown in Table 2. The
most important point to notice is that the currency option
provides the flexibility that forwards and futures cannot
offer. Because only the right to take delivery is
required, there is virtually no loss possible for currency
options except the option premium. However, as futures
and forwards require the obligation to take delivery,'
there will be unlimited opportunity loss for the hedger if
the exchange rate moves in the unexpected direction.
Furthermore, although all these instruments can eliminate
the downside risk for the hedger, only currency options
can provide upside profit potential.
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Choice of a hedging instrument
There are three criteria for deciding the type of
hedging instrument.
(1) Whether the level of exposure is known with certainty
or not.
There are three areas which should be considered.
These include, first, the event: if there is any
uncertainty as to an event, such as a tender,
occurring, then the currency option is used. Second,
it is the event: if there is uncertainty as to the
date foreign exchange will be needed, it is better to
use the currency option. Finally, the greater the
uncertainties are about the value of the currencies,
the greater the need for currency options.
(2) Whether the level of exposure is symmetrical or
asymmetrical.
A symmetrical exposure is one where the unhedged
position is equally exposed to a rise or fall in the
underlying asset price an asymmetrical exposure is
one where the hedger will be hurt if the asset price
moves one way and will not benefit or have much
benefit if the asset price moves the other way, like
the case of a currency floor. It enables the buyer
to use the spot rate for exchanging foreign assets
but the bank guarantees a level below which the'
exchange rate will be fixed. Hence, the bank is hurt
if the rates fall below that level and a hedging
instrument like the currency option is needed.
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;3) Objective of the hedger
The choice of hedging instrument depends on whether
the objective of the hedger is to minimize asset
price risk on a transaction or to smooth out the
pattern of return through time or wishes to achieve a
minimum return with certainty while maintaining the
possibility of profit.
Option hedges are particularly suitable when the
exposure is uncertain and/or asymmetrical and when
the hedger's objective is to smooth out return patterns
and/or guarantee a minimum return.
Advantages of Using Currency Options
Banks charge a premium for each OTC currency option
contract comprising both the fair price of the option and
the profit they expect to earn on each contract. Also,
the minimum entry requirement is about US$ 100,000. In
comparison, forward contracts can be purchased for as
little as US$ 50,000 with no commission. Forward'
contracts enable the purchaser through interest rate
differentials to buy a contract forward at a discount
below spot. With options, this immediate benefit is not
realised. The loss of potential discount together with
the premium of the options represent a major disadvantage.
However, the option .is a leveraged instrument which has
the potential for enormous return but the downside risk
can be strictly limited.
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Currency options are not applicable to all
situations. Other hedging instruments may be better in
some cases. For example, when the level of exposure is
certain, it is better to use forwards so as to lower the
transaction costs.
Nevertheless, there are some advantages of using
currency options over other instruments, including the
following:
(1) Currency options provide limited loss but unlimited
profitablity.
(2) The instrument provides flexibility for hedging as
only the obligation to buy or sell is conveyed to the
buyers. Comparatively, forwards and futures
contracts are too binding.
(3) The buyer of an option can accurately determine the
premium, which is the maximum loss in the
transaction. This enables him to build a budget based
on the risk he can bear. On the other hand, since
there is no upside potential for forwards and futures
contracts, there is a potential opportunity loss.
(4) An immediate profit can be obtained if the buyer
exercises the option.
(5) The small initial payment and high marketability of
the option will not lay -a burden on the financial
position of the company.
(6) Over-the-counter options need not have a margin
requirement, which places much pressure on the
clients.
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Because of these essential advantages, the market for
currency options has a high potential for development in
Hong Kong. In fact, it is possible that Hong Kong can
become a dynamic centre for currency options.
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Chapter IX
THE APPLICATION AREAS OF CURRENCY OPTIONS
Currency options are widely used in a variety of
industries. The users of currency options are found in
banks, financial institutions, insurance companies,
investment companies, multi-national companies as well as
import and export firms. As there are more professionals
acquainted with the behaviour of the instruments in the
banking and financial field, they are the major user-
industries of currency options. Nevertheless, options are
becoming more and more popular among the corporate users.
Characterized by the unique 'insuring' nature, the
instrument is commonly used in situations where
uncertainty exists. Up to the present moment, the
application of options is still limited to a few areas.'
The major applications of currency options include import
and export cover, contingent exposure management, currency
speculation and currency deposit management. With the
growing understanding of the function of options,
promising prospects in other application areas including*
translation exposure management, portfolio management,
income generation from foreign assets and risk management
in financial products are expected.
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Major Applications
Import and Export Cover(1)
Hong Kong, being an international business center,
has many import and export businesses which involve
foreign currencies transactions. In addition, there
are numerous local companies engaged in re-export
trading in which products are re-distributed from
one foreign country to another through Hong Kong.
These companies are frequently exposed to foreign
currency risks so some of them have started using
currency options to hedge their exposure.
(a) Import Cover
When the companies place orders for significant
amounts of foreign currencies to purchase goods
such as raw materials, machinery and equipment
from foreign companies, they would incur
substantial foreign exchange rate risks before
the completion of the transactions. If the'
currency of the seller's nation rises in value
relative to the Hong Kong Dollar (Or U.S. Dollar
since Hong Kong Dollar is pegged to the U.S.
Dollar), the companies would have to pay more
money than they have expected. In order to
protect against this potential loss, they would
buy call options. The type of call option they
usually buy is mainly the straight option. By
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using call options, they can ensure the
specified amount of foreign currency to be
purchased at a pre-determined price while the
profit opportunity can still be retained for a
decline in value of the foreign currency.
Export Cover(b)
Some local industries, eg. garments, electronic
products, toys, etc., would export their
products to foreign countries including Japan,
European countries and South-east Asian
countries. They therefore have the need to manage
the risk of- a decline of the currency value of
the buyer's nation. A put option would help them
lock in the selling price of their product but
would still offer the advantage of earning more
profit through the sale of merchandise if the
value of the foreign currency increases.
Example:
A Hong Kong garment manufacturing company will
receive $1 million from an export order by a U.S.'
buyer. Delivery and payment are due in three
months. Meanwhile, the company' is going to use
the amount to import some machinery from the
United Kingdom. The payment for this import order
is also due in three months. Therefore, the'
dollar sum received has to be converted into
Pound Sterling three months later. The corporate
treasurer expects that the U.S. dollar will rise
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in three months time but there is still the
possibility that the currency value will fall. He
can hedge a fall in the dollar. against the Pound
Sterling by selling forward. However, he might
lose the opportunity to sell spot at a more
favourable rate if the dollar rises. He finally
decides to buy a three month put option to sell $1
million for Sterling. The spot exchange rate for
the Pound Sterling is $1.80.
The total amount in Pound Sterling= 1,000,000/1.8
= 1 555, 556
The option premium to sell $1 million at a strike
price $1.80 is $0.04.
The total premium= 1,000,000( 1/1.80- 1/1.84)
= 112,077
Probable Currency scenario:
(i) If dollar falls, the option will be exercised.
The net amount received= 555,556- 12,077
= J543,479
(ii) On the other hand, if dollar rises as
expected, say to spot rate of $1.70, the
company can let the option expire and sell
spot.
Total amount at spot price= 1,000,000/1.7
= 1588,235
Net yield= 588,235- 12,077
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=£ 576, 158




There is an increased use of currency options as the
foreign exchange risk hedging tool by the domestic
companies in contingent international trade
agreements. The most common example of this kind of
agreement is the submission of contract bids in
foreign currency for business projects overseas, eg.
a construction and building contract, the
installation of a specialized system, etc.
Since the bidding companies do not know for sure
whether their bid will be accepted or not, they would
be exposed to the fluctuation of the foreign currency
rate during the time of bidding. If the company
hedges the exposure by using forward contracts and
the bid is not successful, they will take.the risk of
incurring exchange rate losses that cannot be
compensated by the resulting business. Recently, some
companies have started to try put options. The
options guarantee that the foreign currencies would
be priced at a pre-deteremined rate if the bid is
successful. When the bid fails, the company can still
have a chance of gaining money from a rise in
currency value. Even if the currency rate moves in an
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adverse direction, the risk of the unsuccessful bid
would still limit to the premium cost of the option
contract.
Exchange Rate Speculation(3
A major usage of currency options in Hong Kong is for
speculation purposes. Numerous speculation activities
are found in the interbank market. Other participants
include investment companies and wealthy individuals.
There are mainly four types of speculation:
(a) Speculation on currency appreciation
When the foreign currency rate is expected to
increase, the speculator would buy a call option
in the foreign currency. During last year, there
was a popular belief among the speculators that
the Hong Kong dollar would be revalued upwards
against the U.S. dollar due to the trade surplus
of Hong Kong. As a result, many Hong Kong dollar
call options were written because if the Hong
Kong dollar appreciated, the speculators would
gain a profit through exercising the option*
contracts to buy the Hong Kong dollar at a lower
rate and then sell them back at the revalued
rate.
(b) Speculation on currency depreciation
If the speculator believes that the currency will
depreciate, he will buy a put option. Thus, when
the currency value falls as expected, the
speculator can buy the contract amount-of foreign
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currency at a lower market rate and exercise the
contract to sell the foreign currencies at a
higher price.
Speculation on volatility(c
When the speculator feels the exchange rate is
likely to fluctuate but is uncertain about the
direction of currency movement, he would
speculate on the volatility of the foreign
currency. Instead of using the straight call or
put option, the speculator can combine different
option strategies to achieve a 'range' option. If
the currency- exchange rate fluctuates beyond the
range, the speculator will earn a profit. For
example, the speculator can buy a put and a call
option for the identical exercise price and
expiration date, ie. buy a straddle (Appendix
IX). If, however, the exchange rate remains
stable, the loss is limited to the option
premium.
Speculation on stability(d)
Speculators can also reverse their option
strategies if they speculate on the stability of
the specific currency. In this case, they would
sell a put and a call ie. sell a straddle
(Appendix X). As long as the market rate of the
currency remains within the range, the




Wealthy individuals with large amounts of foreign
currency deposits in the bank may use options to
generate additional earnings or hedge the value of
the currency.
(a) Additional earning to foreign currency deposit
A currency depositor who maintains a fixed-period
foreign currency deposit with the bank can write
the corresponding amount of foreign currency to
the bank. In addition to the interest earned
through the deposit of the foreign currency, he
can increase the yield by the amount of premium
from granting the option. Provided that the
foreign currency value does not increase above
the exercise price of the call option, the bank
would not exercise the option and the depositor
can enjoy the increased yield and take advantage
of any currency appreciation below the exercise
price. However, if the currency rate goes beyond
the exercise price,* the depositor will lose the
opportunity of making further profits from the
currency appreciation.
Example:
A currency depositor has maintained a one month
Yen deposit with the bank. The Yen deposit offers
an interest earning of 2.75%. To increase the
yield, the customer can write a one-month Yen
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call option to the bank. The spot rate of Yen is
124 and the strike price of the one month Yen
call option is 122. The premium received is 0.8%.
On an annualised basis, the total yield is
largely increased by the premium of the call
option.
Total yield= 2.75%+ 0.8% x 12
= 12.35%
The customer will enjoy the increase yield and
make a profit from the Yen appreciation if the
Yen appreciates to 122.
Beyond the rate of 122, the customer cannot make
further profits but still earns the premium.
Deposit Hedging(b)
A high interest rate is usually offered for
depositing foreign currencies of high volatility.
By using a put option or range option, a
depositor can enjoy a high yield through the
foreign currency deposit while at the same time
being protected against the devaluation of the
currency by using 'a put option or the range
option. The option would limit the maximum loss
when the currency depreciates beyond the set
range. Nevertheless, the depositor has gained the





The use of currency options in portfolio management
is an application area with high potential in its
future development. In Hong Kong, some Japanese life
insurance companies, wealthy individuals and merchant
banks are beginning to use currency options as the
hedging instrument for their investment portfolios.
Currency options are used mainly for two purposes.
The first is for hedging transactions. The second is
for taking outright positions. For example, the
companies may find some U.S. bonds have attractive
yields and capital gains prospects but they worry
about the weakening of the U.S. dollar.Thus, they may
buy Deustche Mark and Yen options to give them
capital gains in the currency. In this way, they can
hadge against the depreciation of U.S. dollar while
still enjoying the returns from holding the U.S.
dollar bonds. In addition, currency options would
also provide a more flexible means of hedging the-
currency exposure of a foreign currency portfolio if
there is uncertainty of the currency value of the
portfolio and the lack of a specific time horizon.
Foreign Currency Translation Exposure Management(2)
Multinational companies in the airline and shipping
industries which are constantly exposed to
translation exposure have also begun to use options.
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Under the generally accepted accounting principles,
it is necessary to report consolidated worldwide
operations. All the financial statements accounts
such as assets, liabilities, income and expenses
denominated in foreign currency have to be restated
in terms of the home currency. If the foreign
currency in which the accounts are measured drops in
value, it would lead to subsequent loss against the
income account or the reserve account in the equity
account of the financial statement. Traditionally, to
manage this kind of foreign currency risk, most
companies have adopted the balance sheet hedge in
which they tried to maintain an equal amount of
exposed foreign currency assets and liabilities on
the firm's balance sheet. Any net exposure will be
hedged through the money market or the forward
market.
Currency options offer an alternative to deal with
the translation exposure. What the companies do when
they have substantial risks with both assets and
liabilities is that they calculate the net exposure
for accounts of each type of foreign currency. Then
they determine which accounts have a net risk of
foreign currency which go against the companies. They
can then use options to hedge the risk. Concerning a
net exposure on the asset side, they can insure the
account value by buying put options. On the other
hand, for a net amount of foreign exposure on the
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liability side, the company can reverse the operation
by buying call options to hedge the risk. If they
have a particular view on the volatility of the
foreign currency, they can also use different option
strategies to achieve a particular risk and return
combination.
According to the experiences of the multi-national
firms, the use of options is especially beneficial
to the companies when they are baffled about the
direction of movement of the foreign currencies. The
reason is that when they make the right estimate of
the market direction of the currency, they can make a
windfall gain whereas if they fail to give the right
prediction, they can still be protected against the
loss.
Additional income generation from foreign assets(3
Companies which engage in business around the world
might have short-term funds in liquid investments.
Money market type investments denominated in foreign.
currency are to be maintained to provide for the
possible cash needs in their business activities. To
generate returns on these idle funds, the company can
write options on the foreign currency. As the company
has already held the foreign currency, the risk
associated with writing of uncovered calls is absent.
The premium for writing this type of option would
generate income for the company.
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(4) Risk management for other financial products
As the banks and financial institutions have become
more familiar with the behaviour of the instrument,
they have made use of the unique 'insuring'
characteristic of options in their new financial
product designs. In the combination of options and
other financial instruments, the option is mainly
used as a hedging basis to insure against any
potential loss. This can be found in some recently
launched products such as Canadian dollar linked
certificates of deposit. Furthermore, other areas,
including loans. and swaps, also involve the use of
the option as a hedging tool.
67
CHAPTER X
THE FUTURE DEVELOPMENT OF CURRENCY OPTIONS
Problems
A few years ago, currency options were so-La in an
unorganized fashion in the United States. With the
development of currency options in organized exchanges,
these contracts began to be standardized. Since then,
interest in this product has increased significantly.
Nevertheless, currency options have hardly caught
fire in Hong Kong though foreign exchange rates have hit
historic highs and lows. Although the number of investors
showing an interest in this vehicle is growing, the market
is still small and immature.
The reasons for the retarded development of currency
options in Hong Kong can be summarised as follows:
(1) Lack of knowledge about currency options
It is said that the main reason the public received
Beros cooly is due to a lack of understanding as to
how currency options work.3 The currency option is a
3How Foreign Exchange Options Work, Sunday Morninc
Post, Nov. 22, 1987.
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new product to most of the corporations in Hong Kong.
To educate the public requires strong marketing
efforts. However, the present efforts by the major
banks are not so strong compared with those for other
instruments such as spot/forward. In addition, local
corporate treasurers are conservative in using
currency options because of their history.
Furthermore, some potential users argue that this
instrument is more complicated than others as it
involves many new terms.
:2) Premium
The premium for the OTC options available from the
major banks were considered by some users to be
expensive. This situation, however, has been greatly
improved in recent years. This is mainly due to the
increased interest in currency options which, in
turn, improves the liquidity of the market.
Nevertheless, there is a psychological factor left
behind. As revealed by a banker, clients complain
that it is difficult to report to their bosses
because the down payment for premium already
represents a loss before winning the game.
(3) Traditional practice
Another criticism of the option relates to the
current practices by large companies for whom
currency options are most applicable. Currency
options are less likely to be employed by them
because these corporations already have treasury
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departments which are skilled in taking spot
positions in the foreign exchange market. As a
result, they will be more reluctant to employ a new
hedging instrument. Besides, some of the multi-
national companies may have some advantages in using
swaps. They can tap the foreign market easily for
funds and swap the borrowing immediately into their
desired denominations through their trading banks.
(4) Attitude of bankers
Since the currency option is a new instrument,
bankers in Hong Kong are extremely cautious about
developing this product. Moreover, sophisticated
foreign exchange instruments are less promoted in
Hong Kong because commercial bankers are so heavily
involved in the spot market that they are reluctant
to introduce new products. In addition, the
forecasting of foreign exchange rates is difficult in
Hong Kong because the absence of treasury bills
makes it difficult to capture interest rate
movements.
(5) High minimum entry requirement
The minimum entry requirement of currency options is.
as high as US$ 100,000. This amount may be too large
for the individual investors and the small companies.
As a result, the option is not used in most hedging
positions.
(6) Credit line
Clients who trade options are limited to those who
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have a credit line with the bank because they usually
have to borrow money for trading options. However,
banks frequently hesitate to provide a credit line
because, firstly, they lack the knowledge to analyse
the risk exposed in options. Besides, it takes a
long time to analyse and negotiate with the clients.
Furthermore, it is difficult to hedge the exposed
position or make a decision in choosing a particular
hedging strategy.
Inconvenient time zone of major exchanges(7)
The PHLX, which offers the most liquid market for
exchange-traded options opens for business at 9:30 pm
Hong Kong time. On the other hand, there is no
exchange with listed currency options in Asia. Thus,
it is very difficult for a bank to participate in the
exchange traded options market.
Hedging difficulties for banks(8
The option writers' exposure to movement in any
currency spread may be as great as having an open
position of the same size of the contract written.
An option writer is at risk from sudden movements of
currency until the expiration date of the option. If
the spot rate fluctuates around the exercise price of
the option during most of the lifetime of that
option, the writer would be involved in considerable
costs covering and then fully uncovering his position
while the option holder delayed exercising his option
in the hope of the spot rate moving further to his
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advantage. Furthermore, because options writers must
often hedge their positions in the cash market, they
must have the ability to deal in all time zones.
However, cash positions need constant supervision.
Favourable Factors
Although there are various obtacles which retard the
growth of the market, there are many favourable factors
for the development of the currency option.
(1) Marketing efforts of banks and financial institutions
In order to build up an awareness of the product
among the corporate users, active option writers such
as The Hong Kong Bank and The Standard Chartered Bank
have put increasing effort on the promotion of the
products. Through holding seminars as well as making
publications in newspapers and magazines, they
explained the functions of currency options and their
advantages over other foreign exchange hedging
instruments. Moreover, in addition to the marketing
teams which promote the general range of hedging
products, the banks also sent out specific sales
teams persuading their corporate clients to use
currency options in their foreign exchange exposure
management.
(2) Development of necessary supporting base
Banks and financial institutions have begun to
recruit more professionals and to conduct internal
training of personnel to handle currency options.
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Specific teams were developed within the foreign
exchange departments to deal with the risk management
of written OTC contracts and the. trading of listed
options.
With regard to the development of a technical base,
computer systems and software programs have been
installed by banks to assist in the pricing, risk
management and trading of options. Subsequently, the
necessary technical standards for writing and trading
options are met by most of the active writers and
traders.
Experience of banks on currency options(3)
In spite of the fact that most of the banks are
still in the learning process in handling currency
options, they are accumulating experience with the
instrument. The writers and traders have succeeded in
avoiding most of the beginner's mistakes such as
over-exposure in the options markets. Thus, they are
moving in the direction of writing and trading more
currency options.
Changing attitude of corporate users(4)
Having started to employ the instrument in their
risk management, many corporate treasurers have got a
taste of its flexible nature which cannot be offered
by other hedging instruments and have begun to change
their attitude towards currency options.
In view of the numerous combinations of risk-return
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relationships, many corporate treasurers have
considered currency options to be too complicated to
use. Nonetheless, through the help offered by the
marketing team of the banks, corporate users have
achieved a better understanding of the behaviour of
the products and have overcome their physcological
resistance against the instruments.
(5) Consistent fluctuation of currency
As long as the major currencies remain volatile and
their trends persistently deviate from the underlying
forecasts, foreign exchange exposure management will
pose a crucial problem to many local companies which
use foreign currencies in their business
transactions. The use of currency options would be a
good solution to the problem, especially to those who
lack the resources to predict exchange rates with any
degree of certainty.
(6) Growth of Singapore Simex
The development of Simex in the trading of listed
futures and the probable trading of options in the
future will enhance both the writing and trading
activities of currency options in Hong Kong. The
growth of the market size of Simex will lead to an
increase in the trading.volume of options and will
guarantee the liquidity and stability of the market.
Moreover, while Hong Kong and Singapore lie in a
closer time zone as compared to Hong Kong and
exchanges in United States, the option trading in
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Simex will give indications which are better timed
for currency movements and the pricing of options.
Potential Developments
As there is a common local management policy that
currency hedging should lead to profits, many local
companies cannot appreciate the opportunity offered by the
option contract to make an earning through the favourable
movement of currency. If this concept of the foreign
exchange exposure management changes among the corporation
so that the hedging activites are to be viewed as a profit
center, corporate users might switch from the forward or
spot market to the option market for their risk
management. Furthermore, the number of corporate option
writers will be expected to increase as corporations can
use their idle foreign currency funds to grant options and
generate additional income.
Further progress can also be made in the area of
contingent exposure management. The companies bidding on
an international tender can form a group to carry the.
currency risk by buying currency options. The option
premium would then be paid by the firm which makes the
successful bid whereas the remaining firms would not have
the obligation to carry the currency risk during the
tender period. The bank can arrange the entire transaction
via the agreement of all the participants.
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The use of combined option strategies to reduce the
.premium of options is also an area in which more progress
can be expected. Different option strategies will be
employed as alternatives to the simple straight call and
put options. Developments in this area will be in line
with the educational process of the use of options by
banks and corporations.
In addition, the use of the currency option in
portfolio management will also be given greater attention.
There are many investment companies, insurance companies
and large multi-national corporations which involve
themselves in multi-national portfolio investments
including stocks, bonds, money market instruments or
foreign currencies and they are bound to have constant
exposure in both transaction and translation exposures. As
these companies become more familiar to currency options,
they may eventually realize the benefit of using the
instrument for transaction and position hedging. A
increased popularity of currency option will thus be
comtemplated.
Finally, the idea of incorporating the currency
option into various capital market instruments such as
certificates of deposit, swaps arrangements or loans as
risk managing tools will be explored and developed in the
future. Different combinations of currency options and
financial products will undoubtedly. emerge in the future
capital market of Hong Kong. Moreover, by offering
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currency conversion features in the capital market
instruments, borrowers can raise debt on better terms.
Besides, the conversion of capital instruments like FRNs
and bonds may be of great value to the borrower in re-
adjusting his currency asset-liability position. For the
investors, they can hedge against movements between the
primary and secondary currencies at a cost less than that
available using exchange traded options. Because of the
great volatilties in the recent years of the dollar
against the other major currencies, the benefits derived
from the currency protection feature of convertible issues
may exceed the disadvantage of reduced yield. To conclude,
the concept of the currency option will be broadened and
the application of the instrument will be directed towards




Being actively engaged in numerous kinds of
international trading activities, the corporations and
financial institutions in Hong Kong have been facing the
problem of extreme short term volatility of major foreign
currencies including the yen and Deustche mark as well as
the deviation of the values of these currencies from their
forecasted trend. In the past, the foreign exchange
exposure was mainly hedged through the spot market or the
forward market. Several years ago, the currency option was
introduced by banks and financial institutions to Hong
Kong users and it has offered a new alternative to the
foreign currency risk management.
The currency options in Hong Kong are of two types,.
the OTC options and the exchange traded options. The local
OTC market is steadily growing market with about six
market makers including the Hongkong Bank, Citibank and
Standard Chartered Bank. With increasing number of
participants on both sides, the liquidity of this market
has been improving but is still subject to further
enhancement as there is virtually no secondary market for
the OTC options. As for the exchange traded options, they
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are mainly traded on the Philadephia Stock Exchange and
the Chicago Board of Exchange through the brokerage firms
and some large banks in Hong Kong. Trading activities of
the listed options cannot be considered to be active.among
the banks in Hong Kong since complicated option strategies
are involved and most of the banks lack the professionals
with specialized knowledge on how to trade this relatively
new instrument.
As the currency option has the advantage of limiting
the downside risk during an adverse movement of the
foreign currency but retaining the upside potential of
making an unlimited profit during a favorable movement of
the foreign currency, the instrument is especially useful
as a hedging tool in situations where uncertainty arises.
With regard to the flexibility of the currency option, the
instrument has drawn increasing attention of Hong Kong
users and some local companies have started to use options
for their export and import cover, transaction exposure
management, currency deposit hedging, etc. Nevertheless,
the major trading and writing activites of currency
options took place in the inter-bank market and most of.
the OTC contracts were written for speculative purposes.
At the present stage, the currency options market is
still small and immature. The retarded development of the
market is due to the presence of two major obtacles.
Firstly, the instrument is new to-both writers and the
users, most of which are still at the early to mid stage
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of the learning curve of using this hedging tool. The
corporations that have already become accustomized to
manage their foreign exchange exposure by spots and
forward markets show reluctance to try currency options
because of a lack of understanding of the behaviour of
options. On the other hand, the banks and financial
institutions also find themselves inexperienced in hedging
the risks of currency movements after writing an option.
Secondly, when compared with the cost of forward or future
contracts, options require higher premia as they include
additional 'insurance' costs. In addition to the above
factors, the traditional practices of corporations, high
minimum entry requirement, the cautious attitude of
bankers, the mis-matching of time zones of the major
option exchanges and the insufficient personnel in banks
for handling options are all responsible for the slow
growth of the option market in Hong Kong.
Nonetheless, the prospects of the currency option
market are still promising despite the existing obstacles.
Active writers have put a lot of effort in promoting the
instrument to the corporations and corporate treasurers.
are beginning to change their attitudes towards the
instrument after acquiring a better understanding of the
instrument. Banks and financial institutions are
accumulating their experiences as writers and traders.
Furthermore, stronger supporting bases, both in technical
and personnel aspects, have been developed so that the
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pricing, trading and risk management of options can be
handled more effectively and efficiently.
As far as the future development of currency options
is concerned, an increase in the use of options for
portfolio management, foreign currency translation
exposure management and risk management of financial
products is to be expected. Moreover, when the concept of
foreign currency exposure management changes in such a
way that currency hedging activities are regarded as
profit centres, corporations may switch from spot or
forward to options or even become option writers to
generate earnings from their foreign assets. Finally, more
complicated options will be evolved to replace the simple
straight options. The progress in this area will be
quickened when more writers and users get acquainted with
the risk-return pattern of the instrument and employ




CONTRACTS SPECIFICATIONS OF CURRENCY OPTIONS ON
THE MAJOR EXCHANGES
Chicago Mercantile Exchange (Options on futures)
Name of Contract Trading Premium
Contract size months quoted
Deutschemark 1 DM futures March, June, US Cents per
futures contract, for Sept., Dec. DM1.00
nM2R_nnn




Swiss Fr One SFr As above US cents per
futures futures SFr. 1.00
contract for
SFr 125,000
Japanese One yen As above US cents per
yen futures .01 yen
futures contract for
12,500,000 yen
Canadian One Canadian As above US cents per







March, June, US Cents perDeutschemark DM 62,500
DM 1.00Sept., Dec.
Sterling 12,500 pounds As above US cents per
pound
Swiss Fr SFr 62,500 As above US cents per
SFr. 1.00
Japanese 6,250,000 yen As above US cents per
yen yen 100
Canadian Can$50,000 As above US cents per
Dollar Can$1.00
French Fr FFr 125,000 As above u5 cents per
FFr 1.00
Australian Aust$50,000 As above US cents per
nn1ar Aust$ 1.00
ECU ECU 62,500 As above US cents per
unit
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Chicago Boara options txcnange
PremiumlrauingContractName of
R17.A months quotedContract
March, Jun US Cents perDeutschmark DM 25,000
DM 1.00Sept., Dec(European)
As above US cents perSterling 25,000 poundE
pound(European)
As aboveSFr 125,000 US cents perSwiss Fr
SFr. 1.00(European)
As aboveUS$100,000 US cents perUS Dollar
Can$1.00(European)
As aboveFfr 250,000France Fr US cents per
Ffr 1.00(European)
As above12,500,000Japanese US cents per
yen 100yen
(American)
London International Financial Futures Exchange
Name of contract '1'raaing rremium
Contract Size months quoted





Name of Contract Trading Premium
Contract Size months quoted
Deutschmark DM 65,000 March, June, US Cents pei
Sept., Dec. DM 1.00
with three
nearby monthsa
As above12,5000 US cents perSterling
pounds pound
aFor example, in early November, the following
expiry months would be available for trading:
November, December, January plus other months on
the March/Jun./Dec. cycle.
European upzions ixcnange timszerudm
Name of Contract Trading Premium
Contract Size months quoted
i) 5,000 March, JuneSterling US cents per
pounds Sept., Dec. pound
As aboveii) 10, 000 As above
As aboveUS Dollar i) us$1o,o00 Dfennigs per
US$ 1.00
Dutch florinsAs aboveii) us$10,000
per US$ 1.00





Name of Contract Trading Premium
Contract Size months quoted




US Dollar US$100,000 As above Pfennigs per
US$
Canadianb Can$50,000 March, June, US cents per
Dollar Sept., Dec. Can$1.00




Name of Contract Trading Premium
Contract Size months quoted
US$100,000 March, June, AustralianUS Dollar
futures Sept., Dec. dollar per
contracts US$
Source: Financial Options, Euromoney PublicationE
1987 and various publications from




A COMPARISON OF EXCHANGE TRADED CURRENCY
OPTIONS, FORWARDS AND FUTURES
Options Forwards Futures
Nature of Buyer of call/ Contractual Contractual
Transaction put has the obligation for obligation for






Method of Open auction Direct contact Open auction
transaction market at a between buyer market at a










Standardised StandardiseDetermined inSize of





Standardised.Expiration date Determined inDelivery
is standardised. each transact-date








Buyers pay None, but Set amounts forSecurity
premiumd only. established original marginDeposits
Sellers are relationship with daily mark
required to pay with bank and to market for
a margin which credit line must maintainence.
is mark to exist.
market.
No loss possible. Unlimited. Unlimited.Porf i t
(excluding opportunity opportunityand loss
option premium) Loss possible. Loss possible.
Eliminates Eliminates EliminatesHedging
downside risk downside risk downside risk
and retain but no upside but no upside
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A LIST OF THE ACTIVE PARTICIPANTS IN THE
OVER-THE-COUNTER CURRENCY OPTIONS
MARKET IN HONG KONG
1. *Citibank, N.A.
2. The Hongkong and Shanghai Banking Corporation
3. *Standard Chartered Bank
4. Manufacturers Hanover Trust Company
5. *Barclays Bank PLC
6. *Chase Manhattan Bank
7. Banque Indoseuz
8. Midland Bank PLC
9. *Bank of America
10. FIB Asia
11. Banque Nationale de Paris-
International Financial Services (HK) Ltd.
12. Sumitomo Bank Ltd.
13. National Bank of Canada.




A LIST OF THE MEMBERS OF THE HONG KONG FOREIGN
EXCHANGE DEPOSIT BROKERS ASSOCIATION
1. Allied Harlow Exchange Ltd.
2. Astley Pearce (HK) Ltd.
3. Caridon Co. Ltd.
4. Fulton Prebon (HK) Ltd.
5. Higas Company Ltd.
6. Hong Kong Brokers Ltd.
7. Marshalls (HK) 1983 Ltd.
8. Martin Bierbaum (HK) Ltd.
9. Qwinzy Company Ltd.
10. Tokyo Forex Tullett International Ltd.
11. Traditional (Asia) Ltd.






there N= number of observation
Yt= observation in period t
Y arithmptir mean nf.the X.
Annual volatility= Daily standard deviation x 365
or
= weekly standard deviation x 52
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APPENDIX VI
THE BASIC BLACK-SCHOLES MODEL
Where
d2= d1-oJT
C= call option premium
S= current asset price
X= exercise price
T= time to expiration
G*2= volatility of the asset price
N(.)= cumulative normal distribution function
r= riskless rate of interest
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Interview
Bank of America--- Mr. Jeffrey Lai, Assistant Vice
President Senior Corporate Advisor.
The Cathay Pacific Airways Limited--- Mr. W. F. Houstoun,
Finance Director.
Citibank. N.A.--- Mr. Ralph Lam, FX Options Manager.
Hongkong Bank--- Mr. Iain Stewart, Manager of Off Balance
Sheet Trading.
Mass Transit Railway Corporation--- Mr. Jimmy C. C. Lau,
Assistant Treasurer.
Manufacturers Hanover Trust Company--- Mr. Francis Chu,
Vice President.
National Bank of Canada--- Mr. Raymond H. M. Kong, Chief
Dealer.
Wardley-Thomson Limited--- Mr. Y. K. Cheung, Vice
President.


